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TEo 1 * 4 

^mm-hiio\izLX\^h. ^Wy 4)Vif<r)j\^ 

[0003] t:L^tP^ ^OTEoi * KcOSimflc 
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[00051 
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[ 0 0 0 9 1 ^/v:. ft*«3i^<^ilS«^ygK-C«, 
mSSISftyo yaffil ^S:5S«rt-& 3iiaS-ffl-oTJg 
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Slii«ib&« 1 %P}^2 0 0 %-C*>-l. i t S-^fc-ri. . 

[ 0 0 1 0 1 Mfc, fiS«4^coilS«^tiiJgfe:fcv^ 
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!|t^200 1-60804 

4 

HB' 1. B - 2. B ' 3 (JaTiSB - i:V^3) -e 

1. C 2. C'3 KMXmC t\^^) fc^^TL. IB 
AfcffiB " d^^-rftS^v^JiffiA ' tffiC ' *5^^ftJS 

4 os7!)S5 osT-j) •? . mmATimm^ ' c 

jltr^BMlfc^v^aBuMHA - tOroSfflC ■ tc^trsffl 
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[ 0 0 1 2 1 ^fc, a^6^<^)gim*7 ^yP^'T 
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OJS<^]g5r^:LrR0^3fl!JtO3ffiBt. BiiE3iiiB 

ovs^ay.^x. ffiBi:ffic±t2f&s«ro- 

[00131^. a*«7S^<Dg|««c7 < n^^<ox o 

+4 5JK£o«ircniig$-*Tfflv^sc:t!e(fBrig-cfc&. 

[00141 ^ M^8l2»<?:^flc7 4)Ui}fff)ii 

10 0 151 ZZX\ ro^^To-yji. it*3B9 
[00161 jgfc. iSSSl lEa«7)j:dfc. liffi^S 

[00 171 

mmmtz-^^^xwm-th. 

[0 018101 (a ) tt. *l|BB«o-IUfe}gSfc:«S 
3«t-KSi«i**«S<OS*«jg^^^-Cfe'5, 0 
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[00191 *IIIS«®<OS^«£itii{gl Oli. 01 
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[00211 02{±. 01 (c) <7)J;dtc. 

^(omsmmi:^:fmvt>i>, 02 <i<^j^ 

[00 221 02A*^>t,BBi5,*>5rJ:3t:. :*^IM9gScD 
3m^-Kii««c*JgS-C{i. 3o«7^tiBt-Kfc*>. 20 
TEois t-H-CftO. a.-:>JtjgS3«Sct>. »1. 93 
5 [GHz] fc^O. H-T&S. 

[00 231 (iisfewi)*iuse>!<^^«^ais§s-. 

03 ( a) at/ ( b ) fcr^-r. 03 ( a ) ( b ) 

i^^mchh. =*^M«^^#c^«iJsi ofc: 

tJr. lb^^er*S3 7Ti>SBaO-Ti02^P 

[ 0 0 24 1 $-C. ^*^fiH|<0^f(*S2ll 0 ^Sf^ 
•fS:t«>t;. 122 2mintf5t05r#|c (2 2mmX2 2m 30 
m X 2 2 mm ) i&»<i>*SiWf|cyD y ^' <7) 1 ^^^ft^TT 
^3-?<0mti^ Si«*yn>y^'^HfcffiAl. A 2. 

A 3 -e/t-fitt *^4 5J^tf?ftg^^r-r i 9 fcrffloT . 0 

3(a) fc^idJC. ffiAl. A2. AS^il^fti . 

»7mmco<BS-«-t-&¥iii«fc:?gi£L>::. 7c 
<03tfrf<a03mt7)H0^>ii^r*^ofcg5^i-*«g|0. ffiA 

2. ASfcRo^^iSBi. BiiAi. Astm-^m 

B2, MAI. A2i:K0^3ffiB336i'eil'ffL»«$ 

z.tit><mBi^ B2. B3tt. -enmiffl**' 

|!;17mmtf5iEJr?g(17mmXl7mm) T'&i. a 40 

:*^itt0rc{i. BAi. A2. A 3mm (H 

Afc^S)<?)SBl. B2. B3mm(SBi:^ 
S) iznthWmmi. »4 5%T'&4. 
[00251 St. 03 (b) iZ^XoiZ^ BBfcit 
|6j-rSffiC (ffiBlt*J|6rrSfflC2. MBStMlPl^ 
SffiC 1 . liB 2 fcitito-tSiBC 3 ) Jl. m-fit. 1 
ia3EP2 2mm(01E:f}B (22mmX22mm) ff)lr>(D 

i^*)M'ytzm^(r)i>cr>-C$>h. iBA (Al. A2. A 

3) ni^Bm^-th^miE-nm^izm^^tixuh 50 
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[0026] 04{i. mmK^mmi^^mois^ 

9.iiiy^f\^^2oi:mm-^t:tt>comvhh. 04 
+ 1{±. X y z 1 0 1 mmiz^^ii 

S^l 0<7)7CiOi**OSim*r^n>y:?o«-2Mfcii3t 
OT<?50t*J><^Tt,. R«r*>4. 2S 
}fi^0«&E^rtt:Jgtt<0x-;kH^r-::^2 1 1 mm<?) 
ffl (Cu ) KSrJnlLT. ^V^tiT/l'S-'^A ( A 1 ) 
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L. '?-c0i^-;l/Ky-X2 1 mzms ( a ) at/ ( b ) 
tS^LfcSimd^^SS 1 0 Sriffl L . 2 
OSrmLJt, pSJ. 04 J: ate. 
2 0t:{±. *&g«ro-yffl3g^2 2. 23^2rB»rii 
Stfc. t&Sftro-y24. 2 5tC»±. :mft<7)t,<0S- 
fflV^fc. 2*«0^SCro— y2 4at/2 5c7)*l6lp 

(0^^^f ) Ji. SWW^^l 0<7)x. y. ztttdkJ 

t25m-tnmp' {m^)iio^i>i>. 
[00 271 05tc. mm¥y^fi^^2 0ff>mm^i: 
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z] ir)lB&^jg^^rL. 3oc7)^fli51. 52. 53 

[00291 (lltgiH2):$^0|c7^f(c^^ll 
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lt:t>. Slilfi^ltPat:. ikSl^er36i3 7-CAS 

B a o -T i o 2^mmmimii-^^?>mm^ftJ y 
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[003 11 5T. *mm^mm¥^miii:W!^ 

-ttfzMZ^ lja2 2mm<7)i^r* (2 2mmX2 2m 
mX2 2mm) )!i»^>«l)SISft:rD-y^'<?)l^^*qrt 
5 30<7^^. ^fi|c:/a-y^^MfcfflAl. A2. 

A3mmi:*M5^<7)ft]g5^r-^j:at:ffloT. 0 
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6 ia) tZjptXoiZ. SAl, A2. AS^tl^tL^ 
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»4 8%TifeS. HB ■ tniHrtmc - CO 

mm'mmt. hb - tmmThh, 2a 
[00 3 3] :iff)mim2<7)wmii^mii. msk 

[00 34] {mim3)^*mmmmi¥y'(f\^i'<o 
mst^. m7iz5p-r. ^^^mffmrn^y^n^^ii. m 
3 ( a ) at/ ( b ) T^Lfz^mi tm^(^mmim 

«g§l o*^j»7)«ttfrftje«<os^-;i^H^r-xt:^ 
LJttcOT'&S*^. muzli. i^€«*IBSl0i:. 

[00 35] Ocox, y. zWcMU 

T. i^g«ro-y24<7):J^|PlP«. x-yH±-C« 

ti.n&0Ui. xtttcTOoi^^oefc-rsi:, - 

0. ifc. *&S«ro-y2 5«0*ltiJp "tt. z-xH 
±T-«il. :ftS^2*>. xttfcTOOJ^^0gf:-rS 

[00 3 6] (llii4?!4)*IQM*oiim(<c7-f;i':^<o 40 

.08(a) t;:^, :4^6iH«<Oil««c7 ^ )V9 
tt. 03 ( a ) ai/ ( b ) T^L^tlUt^! 1 hMWnm 
1 0 &^<7)iefi*«i»«c«0y-;l' K^-x 
(saSLfctO-Cfcl.**, 08 (a) gWftc^ 

siofc. *&smrn-y2 4atX2 5«P5^^^, 

[0037] :*^*S0lTi±. ISS«ro-:/2 4 Al/2 
5J±. iimf4^3ll OWffiB [03 ( a ) T'JiHB 
2 ] Rtmc [03(b) -CtiHC 2 ] ±t^tt'?>ix-C 
V^S. 08 (b) J&gmra-r2 4at/2 50g 
gfiSS^q^. H0tt, Sl«f<^983ll Ot|gS«ra 50 
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-y2 4at/2 5^x«c6-|6iA>(i,i/:0-efcs. 

tXp ' (0*1ff ) 08 (b) t^^^iotC. x«i 

fc^fi^-c. *&S€rn-y24{iyttJriiiit:. 
0-^2 5«z«[^rIBIfc:¥^f««!)5•B:S^ i:*fsriETft 

[0038] 08 (b) tiJV^T. J&g«ra-y24 
St/2 5<^-?-it-eixffl5(c«i5rt-5*lSl^^fiSra 
(H*«S) fc-r*« 08 (b) t^-Tio 

»&s«rn-r2 4&tf2 5*i. -eix-pniimf** 

iESl 0£OttM:^t::fiS^SJ^^^'a=0-C*l.. 
[0039] :l^^mQ\t. ikSmrx3-r24RX/2 
5*J. -eit-ffi^*ftJSS10«4"t^tfi[»f-5 
J^[a=0] . |&SSTa-7'2 43tU^2 5*»\ «SS 
^-5^riftIt=lmm^L:tJ^ [a=lmm] . 
Tu-y2 4&t/2 5*J. jty^^S^nSltClmm^L 
3t;^[a=-lmm] i7)3oc7)i©^fc:oV^T. 

XoiZ, a = 0<7^'C. »1. 873 [GHz] com 

m.v^m9oi:^tx\>^h, zcoxotz. f^'L-m. 

XV^&. ifc. J&^TD-y2 4&lf2 5*s. »i6^ 
S:trift|trl mm^Lfc:©^ [ a= 1 mm] iZii. ^ 
a9 0tt. 80 5 [GHz] <0^a^-C:ttS. 

BD^. a=0Oi^fcik<. J: Oi£v^l3Sga<^»c^ 
tT(r'>S, miZ. i^S«rD-y24&lf2 5*«. s 
S'*»S*|6)fe:lmm»l!lLit:Jt^ [a=-lmm] fc 

5^69 0 tt. 9 0 [GHz] coSSStr* 

tS, fiP^. a = 0<OJ©^KJfc^. J: OKv^^aaScoH 

[0040] (1181015) «JiWMtt»llJ!)M4-C<i. 

^I^QajfCtt. 01 0 (a) fc^t-idtq. 
3llO&2fflfflV>. 6gi7)Sj«^:7^;p^'l 0 0?rm 

L3t. c:«7)©. *s§mTo-y{i23(rr&o. iite0!3 

[0041] BSL^rVW. ii«f*^ygigl 0^^ 

3fflja±fflv^Tt,^<, -e««^<>, i^^rvi-rco 

[0042] {mme):^mmii.mio ih) iz 
^Xoiz. iim«^^«5gi oi4m\'^tzmiChh. 
^mmn . ^ti^timmn^^ i o ^ 2 la^v ^tM 

^zmmiX'h *) . X J«.-r^^^^2 0 0 ^s^L/i, 
[ 0 0 4 3 ] ijLh. ^mm^c^mmmiz-y^^^xii 

*l|BB{iiii^.{clSf>ixl.t»<0T1i^:<, Wf 

mmc^wmizw&^tittminminx. mcrmsm 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the dielectric filter using 3 -fold 
mode dielectric resonator which can use three resonance modes with one dielectric block, and this 
dielectric resonator. 
[0002] 

[Description of the Prior Art] In order to realize low loss and a small filter conventionally, the dielectric 
filter which used the high dielectric resonator of an unloaded Q is used. It is made for conductor loss to 
constitute a dielectric filter especially fi-om a filter than to which greater importance is attached to the 
property of low loss using the dielectric resonator in the TEOl delta mode which becomes the minimum 
theoretically. On the other hand, for the miniaturization of a dielectric filter, the dielectric resonator to 
which specific inductive capacity changes fi-om the high dielectric material s of an unloaded Q highly is 
used. ^ 

[0003] However, since one resonator is needed for one resonance and the space for combination is 
moreover needed between each resonator, when it constitutes the dielectric filter used by the radio of a 
microwave band etc., using the dielectric resonator in much TEOl delta modes, as a result of occupying 
the capacity and the weight with big space between many resonators and each resonator, small and 
lightweight-izing of a dielectric filter were difficult. Therefore, there was a problem that it was 
unavoidable to become large-sized with complicated composition even if it is a band-pass filter using 
the comparatively small dielectric resonator. 

[0004] Then, constituting a dielectric filter using the dielectric resonator in which multiplex-mode 
resonance is possible is proposed that the advantage which uses a dielectric resonator should fully be 
harnessed and the band-pass filter of very small and easy composition should be realized. For example, 
in JP,7-58516,A, the resonance frequency of two resonance modes is changed mutually, miniaturizing 
the band-pass filter which has a double alignment band property is proposed, and degeneracy 
combination of two resonance modes is indicated to TElOl and the TEl 1 delta mode in it. Moreover, the 
multiplex-mode dielectric resonator which may make JP,1 1-145704,A produce the TMOl delta mode and 
the TEOl delta mode which are produced in a field respectively parallel to each side (a x-y side, a y-z 
side, x-z side) in a rectangular coordinates system in the dielectric block of an abbreviation rectangular 
parallelepiped configuration is proposed. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the band-pass filter with which a multi-stage 
resonator is demanded, it is unavoidable that the capacity which a dielectric resonator occupies though 
degeneracy combination of two resonance modes which are indicated by JP,7-58516,A mentioned above 
is used becomes large. Moreover, even if it is the dielectric resonator in 3-fold mode which is indicated 
by JP,1 1-145704,A, in order to use the hybrid bond in the TMOIdelta mode which intersects 
perpendicularly spafially, and the TEOl delta mode, the thickness of a dielectric resonator needed to be 
doubled with resonance frequency, therefore there was a problem that a manufacturing process became 
complicated. 

[0006] The purpose of this invention solves the technical problem which the conventional example 
mentioned above had, and though resonance in 3-fold mode is possible, it is to offer the dielectric filter 
using the dielectric resonator of very small and easy composition, and this dielectric resonator 
[0007] 

[Means for Solving the Problem] In order to attain the purpose of the above-mentioned this invention, a 



dielectric resonator is constituted from a dielectric block of the configuration where three arris parts of 

- an abbreviation cube were deleted like according to claim 1, and it is made to produce the TEOl delta 
mode in this invention at the 3rd page with this dielectric block independent in electromagnetism. 
[0008] In addition, it is [ like ] suitable for the aforementioned dielectric block according to claim 2 to 
be laid in the shielding case of the abbreviation rectangular parallelepiped configuration of a cavity. 
[0009] Moreover, three fields Al, A2, and A3 (henceforth Field A) which delete three arris parts which 
share one point of the aforementioned dielectric block between a dielectric resonator according to claim 
3, and are formed, The angle which has other three fields Bl which adjoin each other, respectively, B-2, 
and B3 (henceforth Field B), and Field A and Field B make is 40 degrees or 50 degrees, and it is ' 
characterized by the surface ratio to the aforementioned field B of the aforementioned field A being 1% 
or 200%. 

[0010] Furthermore, it sets to a dielectric resonator according to claim 4. Three fields A which delete 
three arris parts which share one point of the aforementioned dielectric block, and are formed 
Furthermore, other three fields A'4 which delete three arris parts which share other one on the diagonal 
line of the one aforementioned point, and are formed, A'5, and A'6 (henceforth field A'), Other three 
fields B'l which adjoin Field A and field A', respectively, B'2, and B'3 (henceforth field B'), respectively 
a field -- A -- and -- a field A ' - adjoining each other -- further - others -- three - a ** a field - 

- C - ' - one C ' - two - C ' - three (henceforth field C) having -- a field A - a field B - 
' making -- an angle or - a field - A - ' a field C ' - making - an angle 40 a degree 

or -- 50 -- a degree it is the above -- a field - A -- the above a field B ' -- receiving -- surface 
ratio -- or the above -- a field - A ' -- the above - a field C - ' -- receiving -- surface ratio - one - 

- % " or - 200 " % -- it is -- things - the feature -- carrying out . 

[001 1] 3rd aforementioned page A which a dielectric filter according to claim 5 deletes three arris parts 
which share one point of the aforementioned dielectric block, and is formed on the other hand, or A ' - 

- The angle which other 3rd page B or B' which adjoins each other, respectively makes is 40 degrees or 
50 degrees. Field A or A', In the dielectric filter using the dielectric resonator with page [ 3rd ] CI, C2, 
C3 (henceforth Field C), or field C* which the field B which adjoins each other, respectively, or B' 
counters, respectively a field B a field B a field - B ' a field - B - ' a field -- C - a field 

C or - a field - C - ' a field C ' - near - a probe having prepared - things 

the feature - carrying out . 

[0012] Moreover, the aforementioned 3rd page A which deletes three arris parts which share one point 
of the aforementioned dielectric block between a dielectric filter according to claim 6, and is formed, 
other 3rd page B with which the aforementioned 3rd page A makes the angle which is 40 degrees or 50 
degrees and which it adjoins, and the aforementioned 3rd page B are characterized by to form a ****** 
probe on Field B and Field C in the dielectric filter using a dielectric resonator with 3rd page C which 
counters, respectively. 

[0013] In addition, like a dielectric filter according to claim 7, in -45 degrees or +45 degrees, adjustable 
is carried out and the angle which the direction pofa****** probe and p' to x of the aforementioned 
dielectric resonator, y, and the z-axis make can be used. 

[0014] Moreover, it is possible to change into a bottom band the frequency which an attenuation pole 
produces, and its magnitude of attenuation by changing the position in which each ****** probe formed 
like a dielectric filter according to claim 8 on the ****** probe formed on the aforementioned field B 
and the aforementioned field C is formed. 

[0015] Here, the aforementioned ****** probe may be cylindrical like claim 9 publication, and may be 
a loop-like like claim 1 0 publication. 

[0016] Furthermore, the dielectric filter in which various application is possible can consist of things 
[ laying the two or more aforementioned dielectric resonators in the shielding case of the abbreviation 
rectangular parallelepiped configuration of the aforementioned cavity ] according to claim 1 1 like 
[0017] 

[Embodiments of the Invention] Hereafter, the operation form of this invention is explained with 
reference to a drawing. 

[0018] Drawin gl (a) is drawing showing the basic structure of 3-fold mode dielectric resonator 
concerning 1 operation form of this invention, and drawing 1 (b) is drawing showing the electrolysis 
side of 3-fold mode resonance in the dielectric resonator shown in drawing 1 (a). 
[0019] The dielectric resonator 10 of this operation form is characterized by the thing of a dielectric 
block independent in electromagnetism for which the 3rd page of the TEOl delta mode is produced in 



ml , m2, and mS, as are shown in drawing 1 (a), and it consists of the dielectric block of the 
configuration where three arris parts of an abbreviation cube were deleted and is shown in drawing 1 (b). 
In addition, in drawing 1 (b), three resonance modes independent in electromagnetism are produced in 
each field of ml, m2, and m3, and it has the angle of 67.5 degrees between these [ ml and m2 ] and m3 
each field of both. 

[0020] Drawin g 1 (c) is drawing showing how (it will excite by the non-integrated state if it puts in 
another way) to excite only a single mode in the dielectric resonator shown in drawin g 1 (a). In order to 
excite only a single mode, it is made to install and excite as shown in drawin g 1 (c), for example, so that 
the same direction may be turned to on the field where a dielectric block counters the ****** probes 24 
and 25 as shown in this drawing. 

[0021] Dra win g 2 is drawing showing the passage property at the time of exciting only a single mode (it 
having excited by the non-integrated state when putting in another way) etc. like drawing 1 (c). In 
drawin g 2 , the solid line shows the passage property in this case, and the dotted line shows the 
reflection property, respectively. 

[0022] In 3 -fold mode dielectric resonator of this operation form, three resonance modes are the 
TEOl delta modes, and resonance frequency is also set to about 1.935 [GHz], and it is the same so that 
clearly also from d rawi n g 2 . 

[0023] (Example 1) The dielectric resonator of this example is shown in drawing 3 (a) and (b). Drawing 
3 (a) and (b) are drawings which looked at the same dielectric resonator 10 from the respectively 
separate view. In addition, specific-inductive-capacity epsilonr used for the dielectric resonator 10 of 
this example the dielectric block which consists of the dielectric materials of BaO-Ti02 system which is 
37. 

[0024] In order to manufacture the dielectric resonator 10 of this example, now, three arris parts which 
share one point of the dielectric block which consists of one-side a 22mm cube (22mmx22mmx22mm) a 
dielectric block front face and fields Al, A2, and A3 ~ it deletes so that the angle whose each is 45 
degrees may be made, and it is shown in drawing 3 (a) - as - fields Al, A2, and A3 - each was formed 
in the plane which has width of face of about 7mm Consequently, the portion from which three front 
faces of the original cube were not deleted remained, and fields A2 and A3, the adjacent field Bl and 
fields Al and A3, adjacent field B-2 and fields Al and A2, and the adjacent field B3 were formed, 
respectively. These fields Bl, B-2, and B3 are squares (17mmxl7mm) whose one side is about 17mm, 
respectively, therefore - this example - fields Al, A2, and A3 ~ the field [ respectively / (it considers 
as Field A) ] Bl, B-2, and B3 - the surface ratio which receives, respectively (it considers as Field B) is 
about 45% 

[0025] Furthermore, as shown in drawin g 3 (b), Field B and the field C (a field Bl, the field C2 which 
counters, a field B3 and the field CI which counters, field B-2 and the field C3 which counters) which 
counters are the things of the configuration where two sides cut out two equilateral triangles whose one 
side is 7mm from one corner of the square (22mmx22mm) whose one side is 22mm by 5mm, 
respectively. Although the portion which the 3rd page (Al, A2, A3) of Field A intersects is formed in 
the shape of a triangular pyramid, even if it deletes this triangular pyramid portion and makes it a plane, 
there is no property top problem. 

[0026] Drawing 4 is drawing for explaining the dielectric filter 20 which laid the dielectric resonator 10 
of an example 1 in the shielding case 21 of the abbreviation rectangular parallelepiped configuration of a 
cavity. In addition, although the xyz shaft is separately indicated to be a dielectric resonator 10 in 
drawing 4 , these [ x ], y, and the z-axis have the relation which intersects perpendicularly with the 2nd 
page each of a dielectric block of the original cube of a dielectric resonator 10, respectively. Also in the 
following drawings, it is the same. The copper (Cu) board with a thickness of 1mm was processed for 
the shielding case 21 of the abbreviation rectangular parallelepiped configurafion of a cavity, or the 
grinding process was carried out, the aluminum (aluminum) block was manufactured so that it might 
become 3mm in thickness, in the shielding case 21, the dielectric resonator 10 shown in drawing 3 (a) 
and (b) was laid, and the dielectric filter 20 was formed. In addition, as shown in draw ing 4 , two 
terminals 22-and 23 for ****** probes were installed in the dielectric filter 20. The cylindrical thing was 
used for the ****** probes 24 and 25. p'(not shown) 0 angle which is parallel to a x axis to x of a 
dielectric resonator 10, y, and the z-axis as for the direction p of two ****** probes 24 and 25 (not 
shown), therefore the ****** probes 24 and 25 make - it is . 

[0027] A solid line shows the passage property of the dielectric filter 20, and a dotted line shows a 
reflection property to dra w ing 5 , respectively. 



{0028] As shown in drawing 5 , the dielectric fiher 20 of this example has the passband of 1 .916[GHz] - 
1 .934[GHz], and is presenting three attenuation poles 51, 52, and 53. 

[0029] (Example 2) The dielectric resonator 11 of this example is shown in drawing 6 (a) and (b). 
Drawing 6 (a) and (b) are drawings which looked at the same dielectric resonator 1 1 from the 
respectively separate view. In addition, specific-inductive-capacity epsilonr used for the dielectric 
resonator 1 1 of this example as well as an example 1 the dielectric block which consists of the dielectric 
materials of BaO-Ti02 system which is 37. 

[0030] As are shown in drawing 6 (a) and three arris parts which share one point of a dielectric block are 
indicated to be 3rd page A (Al, A2, A3) deleted and formed to drawing 6 (b), the dielectric resonator 1 1 
of this example Furthermore, it has 3 page A*4 which delete three arris parts which share other one on 
the diagonal line of the one aforementioned point, and are formed, A'5, and A'6 (henceforth field A'), 
moreover — this example — **** — three — a page — A — or — three ~ a page — A — ' — respectively — 
adjoining each other — others — three - a page - B — ' - one - B — ' — two — B — ' — three — [— 
drawin g 6 — (- a -) — reference — ] (henceforth field B') - or — C ~ ' — one — C — ' — two — C — ' ~ 
three -- [- drawing 6 — ( 

[003 1] In order to manufacture the dielectric resonator 1 1 of this example, now, three arris parts which 
share one point of the dielectric block which consists of one-side a 22mm cube (22mmx22mmx22mm) a 
dielectric block front face and fields Al, A2, and A3 - it deletes so that the angle whose each is 45 
degrees may be made, and it is shown in drawing 6 (a) - as — fields Al, A2, and A3 ~ each was formed 
in the plane which has width of face of about 7mm 

[0032] furthermore, three arris parts which share other one on the diagonal line of the one 
aforementioned point - a dielectric block front face, a field A'4, A'5, and A'6 ~ it deletes so that the 
angle whose each is 45 degrees may be made, and it is shown in drawin g 6 (b) ~ as ~ a field A'4, A'5, 
and A'6 — each was formed in the plane which has width of face of about 7mm Consequently, the 
portion from which three front faces of the original cube were not deleted remains, and fields A2 and 
A3, the adjacent field B'l, fields Al and A3 and the adjacent field B'2, and fields Al and A2 and the 
adjacent field B'3 are formed, respectively. Moreover, the field B'3, the field C'l which counters, a field 
B'l and the field C'2 which counters, and a field B'2 and the field C'3 which counters were also formed, 
respectively. These fields B'l, B'2, and B'3 are the configurations from which one corner of the square 
(17mmxl7mm) whose one side is about 17mm, respectively was deleted. As a result of deleting this 
corner, respectively in a field B'l, B'2, and B'3, in this example, the surface ratio to field B' of Field A 
increases from the example 1 mentioned above a little, and is about 48%. Moreover, the area and the 
configuration of field B' and field C which counters are the same as that of field B'. 
[0033] The same dielectric filter can be formed by laying the dielectric resonator 1 1 of this example 2 in 
the shielding case of the abbreviation rectangular parallelepiped configuration of a cavity like an 
example 1. 

[0034] (Example 3) The important section of the dielectric filter of this example is shown in drawin g 7 . 
Although the dielectric filter of this example lays the same dielectric resonator 1 0 as the example 1 
shown by drawing 3 (a) and (b) in the shielding case of the abbreviation rectangular parallelepiped 
configuration of a cavity, it indicates only the ****** probes 24 and 25 to be dielectric resonators 10 to 
drawing 7 . 

[0035] As opposed to x of a dielectric resonator 10, y, and the z-axis the direction p of the ****** probe 
24 If it sways on a x-y side and an angle theta 1 makes 0 times the case of being parallel to a x axis, it is 
possible to make it change in -45 degrees or +45 degrees, moreover, direction p' of the ****** probe 25 
If it sways on a z-x side and an angle theta 2 also makes 0 times the case of being parallel to a x axis, it 
is possible to make it change in -45 degrees or +45 degrees. In addition, at this example, it is adjusted at 
thetal=5 degree and theta2=8 degree, respectively. 

[0036] (Example 4) The important section of the dielectric filter of this example is shown in drawing 8 
(a). Although the dielectric filter of this example lays the same dielectric resonator 10 as the example 1 
shown by d ra w ing 3 (a) and (b) in the shielding case of the abbreviation rectangular parallelepiped 
configuration of a cavity, it indicates only the ****** probes 24 and 25 to be dielectric resonators 10 to 
drawing 8 (a). 

[0037] this example - the ****** probes 24 and 25 field B[of a dielectric resonator 10 ~ drawin g 3 
(a) -- field B-2] and field C[-- drawing 3 (b) - field C2] - it is prepared upwards The installation 
position of the ****** probes 24 and 25 is shown in drawing 8 (b). This drawing is drawing which 
looked at a dielectric resonator 10 and the ****** probes 24 and 25 from the x axis, the ****** probes 



* 24 and 25 - as each direction p (not shown) and p' (not shown) are shown in drawing 8 (b), it is parallel 
to a X axis, and it is possible to make the ****** probe 24 into y shaft orientations, and to make the 
parallel displacement of the ****** probe 25 to z shaft orientations 

[0038] In d rawin g 8 (b), movement magnitude to the direction of the ****** probes 24 and 25 which 
approaches mutually, respectively is set to a (refer to inside of drawing). Here, as shown in drawin g 8 
(b), the case where the ****** probes 24 and 25 are located on the center line of a dielectric resonator 
10, respectively is a= 0. 

[0039] In this example, when it moved in the direction in which [a^ 1mm] and the ****** probes 24 
and 25 keep away when the ****** probes 24 and 25 move in the direction which [a= 0] and the 
****** probes 24 and 25 approach when located on the center line of a dielectric resonator 10, 
respectively 1mm 1mm, the damping property of a dielectric filter was measured about three cases of 
[a=-lmm]. The damping property of the dielectric filter of this example is shown in drawing 9 . First, as 
shown in this drawing, the attenuation pole 90 is produced on the frequency of about 1.873 [GHz] in the 
case of a= 0. Thus, the attenuation pole is obtained by the low frequency side, i.e., a bottom band, from 
center frequency. Moreover, when the ****** probes 24 and 25 move in the direction to approach 1mm, 
it is generated on the frequency of about 1.805 [GHz], i.e., the attenuation pole 90 is moving to the low 
frequency side more at [a= 1mm] compared with the case of a= 0. When the ****** probes 24 and 25 
move in the direction keeping away 1mm on the contrary, it is generated on the frequency of about 1 .90 
[GHz], i.e., compared with the case of a= 0, as for an attenuation pole 90, it turns out that it moves to a 
higher frequency side at [a=-lmm]. 

[0040] (Example 5) Although the above example 1 or 4 explained the example which uses only one 
dielectric resonator, as shown in drawing 10 (a), by this example, six steps of dielectric filters 100 were 
formed using two dielectric resonators 10. At this time, the number of ****** probes is two, and as an 
example 3 or 4 explained, it is possible to change the property. 

[0041] Moreover, although not illustrated, three or more dielectric resonators 10 may be used, and the 
property of a dielectric filter can be changed by changing the position and angle of a****** probe also 
in that case. 

[0042] (Example 6) this example is an example using four dielectric resonators 10, as shown in drawin g 
10 (b). this example is an application which combined the dielectric filter 150 which used two dielectric 
resonators 10, respectively as the object for transmission, and an object for reception, and constituted the 
duplexer 200. 

[0043] As mentioned above, although this invention was described about the specific operation gestalt, 
this invention is not restricted to these and applied about other operation gestalten within the limits of 
invention indicated by the claim. 

[0044] For example, in the example 1 mentioned above or 4, as a ****** probe, although the cylindrical 
antenna was used, even if it uses a loop antenna, the same effect is acquired. 

[0045] moreover — a dielectric — a block - one — a point — sharing — three — arris parts -- deleting — 
forming — having — three — a page — A — adjoining each other ~ others — three — a page -- B — or — B 

— ' making — an angle 45 — a degree — ** — having carried out — although ~ 40 — a degree ~ or — 
50 — a degree -- the range -- being the same - an effect -- obtaining — having . furthermore — the above 

- one — a point — the diagonal line -- a top — it is -- others — one — a point — sharing — three — arris 
parts — deleting — forming — having — three — a page ~ A — ' — adjoining each other — others — three — 
a page - C ' -- making -- an angle -- 45 -- a degree - ** - having carried out - although -- 40 -- a 
degree -- or — 50 — a degree — the range — being the same — an effect 

[0046] Furthermore, although surface ratio to the field B of Field A was made into about 45%, the same 
effect is acquired in 1% or 200% of range. Moreover, although surface ratio to field B' of Field A was 
made into about 48%, the same effect is acquired in l%o or 200% of range. 
[0047] 

[Effect of the Invention] Since degeneracy combination of the 3-fold resonance mode (TEOl delta mode) 
of the same resonance frequency which has the dielectric block of the configuration where the dielectric 
resonator of this invention deleted three arris parts of an abbreviation cube like to which it stated above, 
and is produced in the 3rd page with this dielectric block independent in electromagnetism is carried out, 
though resonance in 3 -fold mode is possible, the dielectric resonator of very small and easy composition 
is easily realizable. Moreover, the dielectric filter of small and easy composition can be offered by 
laying the dielectric resonator of this invention in the shielding case of the abbreviation rectangular 
parallelepiped configuration of a cavity, and forming a ****** probe. 



